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Abstract 
There are numerous machine tools, producing round holes, but many components in engineering require square and 
non circular holes. In the present day situation, square holes and non circular holes are produced using CNC 
Machines or Spark Erosion or Slotting Machines. A quality machine tool to produce square and polygonal holes are 
rarely available at low cost. This paper aims to help the small scale production floors where a drilling machine exists 
and the scope of work extends to be done on a slotting machine also. Using this project slots can be cut on work 
pieces using a drilling machine. This project is an attempt to design and fabricate an attachment for drilling machine 
which would produce square and polygonal holes much easier than the currently available methods. This is done by 
using an inversion of the Slider crank mechanism. This attachment can be fixed either in drilling machine or in a 
vertical milling machine. 
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1. INTRODUCTION 
Highly industrial cities are mainly established with 
the entrepreneurship of local peoples, apart from 
public sector undertaking. Small-scale production 
units are often equipped with either one or the other 
general-purpose machine tools, but they find it 
difficult to have different machining machines for 
various machining operations. This is because it may 
require more space, with high expenses. For instance, 
there are a number of  tools producing round and 
taper holes. But many components in engineering 
require square or rectangular holes. At present, 
square and rectangular holes are produced using CNC  
 
machines[4] or spark erosion[1] or slotting 
machines[7], but a quality machine tool to produce 
square and polygon holes at minimum cost are not 
available. This project is an attempt to design and 
fabricate an attachment for drilling machine which 
would produce square and polygon holes much more 
easily than the current methods.  This project is 
actually designed to fit in an existing drilling machine, 
an attachment which can be used for making slots or 
square holes in components of small scale production 
units. This attachment can be attached to either a 
drilling machine or vertical milling machine. Similar 
designs can be made for any size and any number of 
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sides to avoid lot of setting time and pre-machining 
procedures involved in current methods and very 
useful in case of mass production. 
2.  PREVIOUS WORKS 
2.1 Multi process machine 
The history of antimatter begins in 1928 with a young 
This machine (designed by R.Maguteeswaran et al., 
2014) [3] can perform three operations - drilling, 
slotting and shaping, in a single machine. This 
concept reduces the work time and save the cost of 
machining. Here, instead of using a slotting machine 
and a shaping machine, special arrangements are 
made in the drilling machine for slotting operation 
and shaping operation to be carried out. By using this 
machine, the investment cost for slotting and shaping 
machines in the industries can be minimized. The 
multi process, machine can be operated by attaching 
the drilling machine with the bevel gear and cam 
mechanism arrangements. The bevel gear is used for 
perpendicular power transmission from the motor by 
connecting to the drill chuck, to the shaft which is 
connected to a cam arrangement on the other side. 
The cam arrangement converts rotary motion into 
reciprocating motion and the reciprocating motion is 
used for the slotting and shaping operation. The 
slotting tool and shaping tool are guided by a 
horizontal guide bush. The work table is mounted on 
a hydraulic bottle jack piston rod hence when the 
bottle jack handle is pumped the table height can be 
adjusted according to the requirement when the after 
the process is completed the pressure should be 
released through the  pressure relief valve to make 
the table come down. The table is mounted with a 
vice to hold the work piece. 
2.2 Drill Slotter 
A drill slotter,(Ernest J.Allen,1919) [2] is an  
invention, which gives an inexpensive attachment for 
a drilling machine whereby simple slotting or other 
similar operations may be performed thus obviating 
the necessity of having an entirely separate and 
expensive machine for this purpose. It provides a 
very substantial and rugged design which is adapted 
to provide a wide range of speeds. It is suitable for 
various types of work, and can be manufactured and 
sold at a very small price than ordinarily charged for 
the actual machines used for the same work. It is 
claimed to be so light in weight such that it can be 
readily lifted on to or off the drill table. It can also be 
secured in place or detached in a very few minutes. 
The device can be used to make all kinds of jobs that 
are ordinarily done by a large slotting machine. 
3. SLOTTING ATTACHMENT 
A slotting attachment is one that can take up small 
slotting jobs by attaching itself to a drilling machine. 
The main features of this attachment are:  
 It can be readily fixed onto an already existing 
drilling machine. 
 It can be easily fixed on to and removed from the 
drilling machine. 
 It is very economical when compared to the other 
means of slotting. 
3.1 Design  
The basic requirements of a small scale industry in 
order to use this slotting attachment are: 
 A pillar drilling machine [6] usually called pillar 
drills, which are similar to table top drilling 
machines, but larger in size and higher capacity. 
Here, the drill-feed and the work table movement are 
done manually. Figure 1typically shows a pillar drill.  
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Figure: 1 Pillar Drill 
 Dividing table, a precision work positioning 
device which enables the operator to drill or cut work 
at exact intervals around a fixed axis and enable 
regular work positioning at divisions for which 
indexing plates are not necessary. 
The main components used in the design of the 
attachment constitute of a worm gear [1] which is 
attached to the main shaft that rotates with the drill 
spindle, which is in turn attached to a socket that is 
chucked with the drill spindle. This worm gear is 
paired with a spur gear which is locked with a 
horizontal shaft. Thus the horizontal crank shaft 
rotates, as the gear pair gets into motion when the 
drill spindle rotates. Figure 2 illustrates the gear 
pairs. 
 
Figure: 2 Gear pairs 
 At one end of the crank shaft a connecting strip is 
attached eccentrically, which is connected to a tool 
holder at the other end. The tool holder moves 
through a definite path that is defined for it, and 
attached to the frame. The tool holder holds the 
single point tool at its bottom end, as shown in Figure 
3.The whole mechanism is placed inside a frame, 
which is rigid enough to support the whole assembly, 
and has provision for fixing the attachment in on the 
work table of the drilling machine. 
Since there are 18 teeth on the spur gear, for the 
crank shaft to complete one revolution, the drill 
spindle has to rotate 18 times. For every one 
revolution of the crank shaft, the tool completes one 
stroke vertically. Thus the cutting velocity of the 
slotting tool is reduced to about 18 times from the 
rotating speed of the spindle. For example, if the 
required cutting speed of the slotting tool is 
50strokes/min, then the drill spindle has to be set to 
about 900rpm. The length of stroke of the cutting tool 
depends upon the radius of eccentricity that connects 
the connecting strip to the crank shaft  i.e., when the 
eccentric radius on crank is „r‟, then the stroke length 
of the cutting tool is „2r‟. 
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Figure: 3 The attachment 
3.2 Main features 
The main features of this attachment are that: 
 It consists of very simple parts for transmitting the 
motion of  the drill spindle to the slotting tool, thus 
reducing the complex nature of the attachment. 
 Unlike the multi process machine and the drill 
slotter mentioned above, this design avoids the bevel 
gears which decreases the complexity of the design. 
This also reduces slippage of the mating gears. 
 The cost of this product is very low when 
compared to any other means of producing square 
holes or slots 
The fabricated slotter attachment in working 
condition at a small scale industry where a drilling 
machine is available is shown in Figure 4. 
 
Figure: 4 The slotting attachment in working 
condition 
4. CONCLUSION  
This article gives a  good solution to the small scale 
industries that cannot afford a separate slotting 
machine, and have in possession a drilling machine, 
and may require doing certain slotting operations. 
This unit eliminates the presence of slotting machine 
in machine shop. The variation of the  speed of the 
slotting tool from that of the drill spindle makes this 
product a feasible one for carrying out machining 
operations on materials which require utmost care 
while fabricating.  
An extension of this design gives an option for 
carrying out slotting operations by varying the stroke 
length. This can be done by giving a lengthy slotted 
hole or a series of holes in the disc of the crank shaft 
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instead of the hole for locking the connecting strip. 
This design varies the stroke length according to the 
necessity of the job, since the stroke length depends 
upon the radius of the crank. The design of the 
slotting attachment described in this work is simple, 
portable type, low cost than the other machines 
available in the  market. The operating principle of 
this machine is very simple, thus making this project 
a successful one. 
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